The evolutionary origin of spliceosomal introns remains elusive. The startling success of a new way of predicting intron sites suggests that the splicing machinery determines where introns are added to genes.
Predicting Intron Sites from Splicing Experiments
Work by Sadusky et al. [5] , published recently in Current Biology, promises to stimulate a closer look at the pattern and process of intron gain. Remarkably, these authors devised an experimental method to predict where introns will be found in a gene family (Figure 1 ). For each of ten introns in a set of three actin genes (from human, Arabidopsis, and Physarum), the authors knocked out the original 'donor' splice junction at the 5'-end of the intron and examined the in vivo splicing of the resulting mutant gene. Notably, the splicing machinery finds new ways to splice the mutant transcripts, often making use of a cryptic splice junction (Figure 1) . Seven of the nine junctions identified in this manner coincide in location with a known intron in one of the other actin genes. The probability of this being a coincidence is 1 in 35 million. Furthermore, as the authors relied on a slightly out of date compilation of intron data, there is an 8 th match: the cryptic splice site at position 17-1 matches an intron site in a Pneumocystis carinii actin gene [6] . Thus, the revised probability of coincidence is an astounding 1 in 3 billion.
Sites of Intron Gain or Sites of Intron Loss?
For the cryptic splice sites identified (seven donor and two acceptor sites), the preferred nucleotides are Figure 2B,C) . So far, such searches have failed [13] . However, homology searches involving non-coding sequences are difficult, and unless a pervasive pattern is uncovered, even the apparently successful outcome of detecting the homolog of an intron is not a magic bullet that solves the evolutionary problem of its origin. If it were, the problem would be solved already, because there is an example of a clear intron gain by insertion: a variant of the Dissociation transposon family that carries its own splice signals inserted into the maize sh2 gene [14] . Though this observation is beyond doubt, it does not resolve the issue of which mechanism is responsible for the great mass of introns gained in the last one or two billion years in diverse eukaryotic genomes.
Resolving this issue will require examination of other implications of more specific mechanistic hypotheses. For example, let us consider a specific case of the targeted insertion model, namely the possibility that spliceosomal intron mobility, by analogy with group II introns [15] , is initiated by reverse-splicing of an intron into a novel site. If this process is completed by recombination with the parent locus of a reverse-transcribed cDNA that contains the novel intron, one expects a taxonomic difference in the rates of intron gain, as in fungi a piece of modified DNA typically recombines homologously with the parent locus, whereas in mammalian cells a piece of modified DNA typically inserts ectopically, leaving the parent locus unchanged. Furthermore, as reverse transcription is highly processive, the gain of a short intron by this mechanism is more likely than that of a long intron. If the initiating event is not a complete reversal of splicing, but only a reversal of the second step, then the target-site preferences may be subtly different from the preferences for the complete reaction.
If such predictions can be tested using modern computational analyses and further experiments, the mechanism of evolutionary intron gain may be, at long last, within our grasp.
